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2.1 Color- Eye 7000A 分光光谱仪（GretagMacbeth Instrum-




各色标准背景均由 GretagMacbeth 公司生产。每个样本测量 3
次，取其均值。
2.2 老化仪 Suntest CPS+（Atlas Material Testing Technology
BV，Germany）。
2.3 ESEM（XL- 30 ESEM- TMP，Philips Instruments Co.，Hol-
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The influence of toothbrushing effect on color and microstructure of light- cur ing resin composites after aging
LIN Jin- ying，YAO Jiang- wu，LIN Chang- jian. Fujian Medical University，Fuzhou 351006，China.
［Abstract］ Objective：The aim of this investigation was to examine the toothbrushing effect on the color stability，
surface microstructure and inner chemical constitution of light- curing resin composites after an ultraviolet radiation aging
and the water aging. Method: The specimens were treated with an ultraviolet radiation aging and the water aging，the color
differences for toothbrushing effect after aging were measured by spectrophotometer，and the surface microstructure of resin
composites were observed by ESEM，also the chemical bonds were investigated by a FTIR spectrophotometer. The color dif-
ferences of resin composites after aging and toothbrushing were carried out with two- sided T- test for the groups. The level of
significance was defined as α=0.05. Result：There were significant differences of the average value of color differences be-
tween an ultraviolet radiation aging and the water aging（P<0.05），but no significant differences as a result of toothbrushing
effect after aging（P>0.05）. Some concaves emerged from the matrix of resin composites，and the wheat particles were ex-
posed. The chemical bonds of the matrix were changed seriously after aging and toothbrushing，but there were litter changes
of the matrix after water aging. Conclusion：There were more serious damage of tooothbrushing effect on the surface mi-
crostructure and inner chemical bonds of resin composites after an ultraviolet radiation aging then after the water aging.
There were no influences of tooothbrushing effect on the color change of resin composites after aging.
［Key words］ ultraviolet radiation aging；water aging；resin composites；color difference；infrared spectrum；environ-
mental scanning electron microscopy
刷牙对老化后的光固化复合树脂的色度和微结构影响
* 通讯作者：姚江武 Tel：0592- 2100928，13906025871，
E- mail：dentyjw@126.com
· ·541




平往复运动距离 0～5 mm，往复频率的可调节范围为 10～140
次／min。360°转动的直立转盘，转动的可调节范围为 1～360°，可
调节加载范围 50～500 g 力。
3 试验方法
3.1 样本的制作 将内径为 12 mm、高 2.2 mm 的圆环状不
锈钢模具两面铺垫聚乙烯薄膜，用金属板压榨复合树脂，制成 12
mm×2.2 mm 的圆盘状样本。采用光固化机双面交替照射固化样
本，每个点照射 20 s，每面照射 6 个点。在给水条件下，用 1000
目的碳化硅砂纸，将样本研磨至（2.0±0.05）mm 厚度。然后浸泡于
蒸馏水中，并贮存于 37 ℃黑暗的水浴箱（型号 SSW- 600- 2S，上
海博迅实业有限公司）内 72 h[1] ，以便使未聚合的单体能够充分
从样本内析出。浸泡前测量样本的 L*、a*、b* 值，作为色度值的
基线数据。测量时先用蒸馏水冲洗样本 5 min，汽枪吹干水分。
3.2 试验步骤 将 48 个样本分为光老化和水老化两个组，
每组每种树脂各 6 个样本。将光老化组的样本置于老化仪中加
速老化 24 h，水老化组样本则在 37 ℃黑暗的水浴箱中继续浸泡
96 h。将光老化和水老化后的每组每种树脂各 1 个样本置于 37
℃的恒温干燥箱（101 型，广州星恒科学仪器有限公司）内干燥
24 h，然后在 ESEM 下观察老化后复合树脂的表面显微结构改
变。将老化后的样本固定于刷牙机的转盘上，将 50g 牙膏（高露
洁 MFP2）和 150 g 蒸馏水混合搅拌成牙膏浆[2]，将牙刷（Oral- B
平头软毛，博朗国际贸易有限公司监督制）固定在刷牙机上，加




样本的 L*、a*、b* 值，并在 ESEM 下观察其表面显微结构。测量老
化刷牙后的复合树脂的红外光谱，并将测得的红外光谱相减，得
到吸收率差值。以波数为 X 轴，吸收率差值为 Y 轴，绘制红外光
差谱图。应用 CIELAB（1976）系统进行表色。
色差公式：△Eab*=［（L1*- L0*）2+（a1*- a0*）2+（b1*- b0*）2］1／2
4 统计方法




















































表 2 老化及刷牙后的色差 （χ±s）
组别 光老化 水老化
P60 Z100 Z250 Z350 P60 Z100 Z250 Z350
老化 2.47±0.26 3.41±0.51 1.94±0.14 2.45±0.98 0.37±0.02 0.82±0.46 0.37±0.08 0.50±0.30























灯下，照射 （24±1）h。其照射 24 h 的总辐射能量为
57218.4 kJ／m2。本实验所采用的 Suntest CPS+老化仪，

















平颤动 10 次和竖刷 1 次的动作，旋转蘸牙膏的方法保
证了样本上的牙膏量不会随刷牙次数的增多而减少。
本实验采用了 400 g 的适中力加载[6]。有学者认为水平












波数 3700～3450 和 2900 附近的峰和谷分别归属于醇、
酚和羧酸，1600 和 1360 附近的峰和谷归属于伯胺、仲




用所产生的能量可能使其官能团中的 O- H 断裂，形成
自由基，并与填料中的 SiO2 形成 SiO- H，因此在波数
2100～2300 处检出了硅化合物的特征性官能团的峰和
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［摘要］ 目的：评价 BisBlockTM 脱敏剂对 4 种水门汀粘接强度的影响。方法：对 48 个离体牙片进行牙体预备，暴
露牙本质，随机分 4 组：聚羧酸锌水门汀组、玻璃离子水门汀组、树脂加强型玻璃离子水门汀组、树脂水门汀组，每组
12 个样本。一半样本为实验组，涂用 BisBlockTM 脱敏剂；对照组不涂脱敏剂。用水门汀粘固镍铬合金铸件于牙本质表
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Effects of BisBlockTM desensitizer used on basement tooth on shear ing strength of cements. LI Jin- hua，WANG Xue，
ZHANG Xiong，ZHU Guo- qing. Department of Prosthetics，The Hangzhou First People's Hospital，Hangzhou 310006，China.
［Abstract］ Objective：To evaluate the effects of BisBlockTM desensitizer on shearing strength of 4 cements. Method：
48 semi- teeth were operated to expose the dentin. The samples were divided to 4 groups at random：Zinc polycarboxylate
cements group（ZPCC），Glass ionomer cements group（GIC），Resin- modified glass ionomer cements group（RMGIC），Resin
cements group（RC）. Each group concluded 12 specimens，half of them applied the BisBlockTM desensitizer on the pretreated
tooth，the others were control group with no desensitizer. Then cemented Ni- Cr alloy castings to the dentin with different
cements. The shearing strength of all specimens were measured，and the failure type was recorded too. The shearing strength
were analyzed with Independent Samples T Test between experiment group and control group，and the type of failure was
analyzed with the Pearson's chi- square test （α=0.05）. Result：BisBlockTM enhanced the shearing strength of RMGIC and
RC，and the best shearing strength was found when BisBlockTM combined with RC（13.04±2.76）MPa. Conclusion：The effect
of BisBlockTM desensitizer on bonding strength of different cements is related to the composition of desensitizer. BisBlockTM
could use in combination with all cements in this study.
［Key words］ desensitizer；cements；shear strength；bonding to dentin
牙预备体用 BisBlockTM 脱敏对水门汀剪切强度的影响
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